Bioassay-guided isolation studies of the extract of Clerodendrum kaichianum Hsu., a new rearranged abietane diterpene and five known diterpene compounds were isolated by various chromatography methods. Their structures were identified by means of spectroscopic methods, including 1D-and 2D-NMR spectroscopy, as (16R)-12,16-epoxy-11,14,17-trihydroxy-17(15→16)-abeo-8,11,13-abietatrien-7-one (1), villosin A (2), salvinolone (3), 14-deoxyloleon U (4), 5,6-dehydrosugiol (5), and coleon U (6). Compounds 1, 2, 3, and 5 are reported for the first time for this genus. Compounds 1, 2, and 6 demonstrated potent cytotoxic activities against the HL-60 tumor cell line.
Clerodendrum (family Verbenaceae) is a genus of about 400 species, which has been widely used in Vietnamese traditional medicine for treatment of cough, fever, inflammation, hepatitis and pulmonary tuberculosis, and as a phlogistic [1, 2] . Plants of the genus have proved to be a rich source of abietane diterpenes, as well as iridoids, triterpenes, phenylethanoid glycosides and saponins, which have been found to possess many beneficial pharmacological effects [3] [4] [5] [6] [7] [8] [9] [10] . There is no report to date on the chemical constituents and biological activity of C. kaichianum Hsu. In China, the leaves of this species are used as a traditional medicine for the treatment of hypertension. The search for new bioactive natural products from this plant has led to the isolation of a new abietane diterpene ( Fig.1 ), together with five known diterpenes; these compounds showed cytotoxicity against HL-60 cells. This paper describes the isolation, structural elucidation and cytotoxic activities of the six compounds. This was confirmed by the HMBC spectrum, which showed the correlations from H-17 to C-15 and C-16, and from H-15 to C-13, C-14, C-15, C-16, and C-17. Therefore, compound 1 possesses an abietane-type diterpene framework with a CH 2 OH group at C-16, The absolute configuration of 1 was not ascertained; however, it is reasonable to assume that it possesses an absolute stereochemistry belonging to the normal series, considering the abietane diterpene skeletons isolated previously from Verbenaceae. Thus, the structure of 1 was elucidated as (16R)-12,16-epoxy-11,14,17-trihydroxy-17(15→16)-abeo-8,11,13-abietatrien-7-one.
The structures of the known compounds were determined, by comparison of their physicochemical and spectral data with literature values, as villosin A [11] , salvinolone [12] , 14-deoxyloleon U [12] , 5,6-dehydrosugiol [12] , and coleon U [13] . Compounds 1, 2, 3, and 5 were found as constituents of a Clerodendrum species for the first time.
The cytotoxic activities are summarized in 
Extraction and isolation:
The air dried and powdered stems (11.6 kg) of C. kaichianum were extracted with 75% aq. EtOH 3 times at 75°C. The EtOH extracts were combined and concentrated under reduced pressure. The obtained gummy residue (325 g) was suspended in water (2 L) and extracted successively at room temperature with light petroleum, EtOAc, and n-BuOH (each 3 × 2 L) to give PE (65 g), EtOAc (102 g), and n-BuOH (88 g) residues, after removal of the solvents. Part of the EtOAc extract (90 g) was subjected to CC on a silica gel column using a step gradient of EtOAc-light petroleum mixtures to afford 10 fractions (Fr.1 -Fr.10) on the basis of TLC analysis. Fr.3 (5 g) was further separated by CC, eluted with EtOAc/light petroleum (9:1; 8:2), into 4 fraction pools (Fr.3A, Fr.3B, Fr.3C, Fr.3D). Fr.3B was further purified on a column of Sephadex LH-20 eluted with MeOH, followed by prep-HPLC (H 2 O: MeOH, 60:40) to afford compounds 1, 4, 5 and 6. Compounds 2 and 3 were obtained after purifying Fr.3C on a Sephadex LH-20 column eluted with MeOH. (16R)-12,16-Epoxy-11,14,17-trihydroxy-17(15→16)abeo-8,11,13-abietatrien-7- Cytotoxicity assay: The percentage of growth inhibition was determined using a MTT assay to measure viable cells, with minor modification [13] [14] [15] [16] [17] . A total of 5000-10,000 exponential phase cells per well was seeded onto a 96-well plate for 24 h, treated with compounds 1-6 at different concentrations for 72 h using cisplatin as a positive control. Briefly, 100 μL of a MTT working solution (1 mg/mL) was placed into each well of a 96-well plate and incubated at 37°C for 4 h and then the medium was removed. The converted dye formazan was solubilized with 150 μL acidic isopropanol (0.04 M HCl in absolute isopropanol) and each concentration was tested in triplicate. The absorbance was then measured at a wavelength of 570 nm using a microplate reader. The dose resulting in 50% inhibition of cell growth (IC 50 ) was calculated by NDST software.
